The intestinal calcium transport activity and serum calcium and phosphorous concentrations of vitamin D-deficient rats were increased by irradiation with an ultraviolet (UV) lamp. The existence of 25-hydroxyvitamin D3(25-OH-D3) in their bloods and livers was physicochemically confirmed by high-performance liquid chromatography (HPLC), gas-liquid chromatography (GLC) and mass fragmentography, whereas the compound could not be detected in the tissues of non irradiated rats. The results strongly suggested that vitamin D3 in vivo generated in irradiated rat skin might be normally metabolized and utilized to prevent rickets. The level of 25-OH-D3 in the tissues was determined by a HPLC method.
Summary
The intestinal calcium transport activity and serum calcium and phosphorous concentrations of vitamin D-deficient rats were increased by irradiation with an ultraviolet (UV) lamp. The existence of 25-hydroxyvitamin D3(25-OH-D3) in their bloods and livers was physicochemically confirmed by high-performance liquid chromatography (HPLC), gas-liquid chromatography (GLC) and mass fragmentography, whereas the compound could not be detected in the tissues of non irradiated rats. The results strongly suggested that vitamin D3 in vivo generated in irradiated rat skin might be normally metabolized and utilized to prevent rickets. The level of 25-OH-D3 in the tissues was determined by a HPLC method. It 511 content of vitamin D3 or previtamin D3 in tissues is generally too small to be detected and determined. We solved this problem by using a HPLC method. Trace amounts of vitamin D3 in rat skin irradiated with an UV lamp were identified and quantified by the method described in the previous paper (6) . Recently, PETROVA et al. (7) and HOLICK et al. (8) reported results similar to ours. However, although our and their results directly realized the in vivo conversion, further investigations are necessary to confirm whether the vitamin formed in the skin is physiologically utilized to prevent rickets. It is documented that vitamin D3 is first metabolized to 25-OH-D3 in the liver and subsequently to 1,25-(OH)2-D3 in the kidney, the active form of the vitamin showing the biological activity in stimulating intestinal calcium transport and bone mineral mobilization (9) (Fig. 1) . Therefore, these active metabolites should be detected in the tissues of vitamin D-deficient rats exposed to UV light. We identified 25-OH-D3 in the blood and liver of the rats by HPLC, GLC and mass fragmentography and also determined the levels of the compound in the tissues by a HPLC method. 3. Intestinal calcium transport assay. Intestinal calcium transport assay using an everted sac and 45Ca was performed according to the method of MARTIN and DELUCA (11). 4 . Serum calcium and phosphorous assay. Serum obtained by centrifugation of the blood was diluted with either 0.2% strontium chloride in water (for calcium assay) or water alone (for phosphorous assay) to give a suitable concentration. Calcium was estimated with an Hitachi 508 atomic absorption spectrometer while phosphorous was estimated according to the result of CHEN et al. (12) .
5. Isolation of 25-OH-D3 from the blood and liver. The blood (8-10ml) or liver (7-10g) collected from two or three rats of each group was used as a pooled When the rats were housed with the vitamin D-deficient diet for 6 weeks and subsequently with the low calcium, vitamin D-deficient diet for 2 weeks, the assayed values of calcium and phosphorous concentrations in the serum were 5.9 and 3.8 mg/100ml, respectively, which showed typical vitamin D deficiency. These increased to 9.2 and 5.1mg/100ml, respectively, with the UV irradiation experiment for 8 days.
The results of the intestinal calcium transport assay are shown in Table 1 . The values of the irradiated group were significantly higher than those of the control. These results strongly suggested that UV irradiation of rat skin restored the vitamin D deficiency. T. OKANO, K. MIZUNO, and T. KOBAYASHI 2. Determination of 25-OH-D3 in the blood and liver of rats The high-performance liquid chromatograms of the 25-OH-D3 fractions obtained from the blood and liver of the irradiated group are shown in Fig. 2 . Many unknown peaks were observed besides that corresponding to 25-OH-D3 in the chromatograms of Fig. 2A , but most could be eliminated by purification with preparative TLC as shown in Fig. 2B . 25-Hydroxyvitamin D3 in the blood could be determined without TLC, because the peak was not disturbed by the others. On the other hand, the purification procedure was necessary for the determination of 25
OH-D3 in the liver, because tailing due to irrelevant peaks was too large to perform normal chromatography although the peak of 25-OH-D3 was not disturbed by the others. The peak corresponding to 25-OH-D3 was observed in the chromatograms of the blood and liver of the irradiated group, whereas it could not be detected in those of the non-irradiated group. When co-chromatography on the HPLC was performed by mixing the sample solution obtained from the blood and liver with an authentic 25-OH-D3, the peak corresponding to the compound indicated a mono peak with increase of peak height. When recovery tests then were performed by mixing the lipid extracts of the tissues with 10ng/g of authentic 25-OH-D3, satisfactory data were obtained (more than 90%). It was concluded from the results that the proposed method was useful for the determination of 25-OH-D3 in the tissues. The assayed values of 25-OH-D3 are shown in Table 2. 3. Identification of 25-OH-D3 in the blood and liver of rats
The gas chromatogram of the sample solutions obtained from the blood or liver of the irradiated group gave two peaks whose retention times agreed with those of 25-hydroxypyrovitamin D3 and 25-hydroxyisopyrovitamin D3 as shown in Fig. 3 . Furthermore, the results of mass fragmentography showed that the retention times and relative intensity of the three ions of each sample agreed with the respective data of an authentic 25-OH-D3. Identification of 1,25-(OH)2-D3 was not successful, because the content of the compound in rat tissues was too small to be detected and quantified. However , the biological response of the serum calcium and phosphorous concentrations and the intestinal calcium transport assay strongly suggested that the 25-OH-D3 generated in vivo might be metabolized to 1,25-(OH)2-D3 to show the physiological effects. 
